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LABORATORY AND FIELD EVALUATION 
OF SEVERAL ORGANOCHLORINE 
AND ORGANOPHOSPHORUS COMPOUNDS 
FOR CONTROL OF IMPORTED FIRE ANTS 


By W. A. Banks,! C. S. Lofgren,? C. E. Stringer,’ and R. Levy* 


ABSTRACT 


Eleven organochlorine and twelve organophosphorus pesticides and one 
antibiotic were selected from laboratory screening tests for field evaluation 
in baits for control of the red imported fire ant, Solenopsis invicta Buren. 
BAY 38920 (6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-3-methyl-6,9- 
methano-2,4-benzodioxepin, chlorinated to contain 70 percent total chlorine) 
was the only compound that gave 90 percent or greater reduction in the 
number of active nests in a corncob grits and soybean oil formulation, as 
well as in two slurry baits: white flour and peanut butter: Erratic results 
precluded further studies with this compound. 1-Fluorochlordene (4,5,6,7, 
8,8-hexachloro-1-fluoro-3a,4,7,7a-tetrahydro-4,7-methanoindene) and cou- 
maphos_ [O-(3-chloro-4-methyl-2-oxo-2H-1-benzopyran-7-yl) O,O-diethyl 
phosphorothioate] were the only other two compounds that gave greater 
than 90 percent kill in any test, but performance also was erratic. 1-Fluoro- 
chlordene gave 92 percent reduction in the white flour bait, but it was not 
tested in the peanut butter bait and gave only 7 percent kill in the corncob 
grits bait. Coumaphos gave 99 percent reduction in the peanut butter bait, 
85 percent in the white flour bait, and 23 percent in the corncob grits bait. 
The only other compounds that eliminated 75 percent or more of the active 
nests in any test were: aldrin (1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexa- 
hydro-1,4-endo-exo-5,8-dimethanonaphthalene), BAY 38500 (1,4,5,6,7,7- 
hexachloro-3-[ (2-hydroxy-1-methylethoxy) methyl]] bicyclo[2.2.1] hept-2 (or 
5)-ene-2-methanol, chlorinated to contain 65 percent total chlorine) , Hooker 
HRS-1362 [N-1,1a,3,3a,4,5,5,5a,5b,6-decachlorooctahydro-2-hydroxy-1,3,4- 
metheno-1H-cyclobuta[cd] pentalen-2-yl) acetamide], and fervenulin (6,8- 
dimethylpyrimido[5,4-e]-1,2,4-triazine-5,7 (6H,8H)-dione). KEYWORDS: 
baits, chemical control (imported fire ants), chemical control (insects), Formicidae, 
imported fire ants, insecticides, Solenopsis invicta, Solenopsis richteri. 
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INTRODUCTION 


The red and black imported fire ants, Sole- 
nopsis invicta Buren and Solenopsis richtert 
Forel, have been the target of large-scale con- 
trol programs since 1957 when the U.S. Con- 
gress, acting on requests from farm and 
wildlife groups in the infested States, autho- 
rized the U.S. Department of Agriculture to 
initiate a cooperative control program with the 
affected States. In late 1957, treatment of in- 
fested areas with granular heptachlor (1,4,5,6, 
7,8,8 - heptachloro - 3a,4,7,7a - tetrahydro - 4,7- 
methanoindene; AI3—15152)* was begun, with 
dieldrin (1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4, 
4a,5,6,7,8,8a-octahydro-1,4-endo-exo-5,8-dimeth- 
anonaphthalene; AI3—16225) being used instead 
of heptachlor in areas where whitefringed 
beetles, Graphognathus spp., were also present. 

At the onset of the control program, USDA 
established a Methods Development Laboratory 
at Gulfport, Miss., to evaluate and improve 
methods of control. Laboratory and field evalu- 
ation of candidate insecticides, as residual con- 
tact treatments or as bait toxicants, was 
initiated, with special emphasis given to the 
development of a toxic bait (2, 5, 10).° These 
studies revealed that mirex (dodecachloroocta- 
hydro - 1,3,4 - metheno - 1H - cyclobuta[cd] 
pentalene; AI3-25719) was effective against 
the ants in an oil bait (11), and by 1962 an ef- 
fective granular formulation of mirex bait had 
been developed for use in the control program 
(7-9). Studies were continued by the Methods 
Development Laboratory, and in 1968 studies 
were also initiated at the Insects Affecting Man 
Research Laboratory of the Agricultural Re- 
search Service (ARS), Gainesville, Fla., to find 
other chemicals that might be effective in a 
toxic bait. The program has evaluated more 
than 3,200 chemicals. 

Even though more than 3,200 chemicals have 
been evaluated in the laboratory studies, rela- 
tively few have shown sufficient promise to 
warrant field tests. Several toxicants that had 
shown promise in the laboratory and given 
good kill in slurry baits in the field failed to 
perform satisfactorily in the corncob grits bait, 


4 AT3 numbers are assigned by Agricultural Research 
Service to chemicals used in entomological investiga- 
tions. 

5 Italic numbers in parentheses refer to items in “Lit- 
erature Cited” at the end of this publication. 
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even after repeated testing. The results of these — 
tests demonstrated that only toxicants exhibit. | 
ing delayed toxicity over a wide range of dilu- | 
tions would be satisfactory in the corncob grits | 
bait. Since the corncob grits bait is the only 
formulation that has proven practical for use 
over large areas, only those compounds that ex- } 
hibited delayed toxicity at 10 or more sequential 
dilutions were tested in the field after these 
initial tests. Only 19 chemicals that exhibit this | 
degree of toxicity have been evaluated. This 
paper reports the results of laboratory and field 
tests with 12 of these 19 compounds and shows 
the comparative effectiveness in different bait 
formulations of these and several other com- 
pounds that had shown promise in laboratory 
screening. The other seven compounds either 
were not available in sufficient quantities for 
field testing or the results of field tests have 
been previously reported (3, 12). | 


METHODS AND MATERIALS 
Laboratory Tests 


In the initial tests to evaluate bait toxicants, 
the ants were confined in plastic flower pots 
(20 per pot) and exposed continuously for 8 
days to the toxicant, which was dissolved in 
peanut oil. Mortality readings were taken at 1, 
2, 4, 8, and 24 hours after initial exposure and 
at 24-hour intervals thereafter for the remain- 
der of the 8-day test. ) 

The test procedure evolved to that described 
by Stringer et al. (72). Further minor modifi- 
cations were made (4, 10, 13), and the following 
procedure is now utilized in the laboratory. 

Disposable 30-ml plastic medicine cups (40- 
mm i.d. at the top, tapering to 32-mm i.d. at the 
bottom, 38 mm high) are used as test chambers. 
A 6-mm hole is drilled through the bottom of 
each cup, and a layer of plaster of paris and 
portland cement (9:1 ratio) is poured over the 
interior bottom of the cup. The plaster mixture 
covers the hole and acts as a wick to draw up 
water when the cup is placed on a bed of wet 
peat moss. Water is necessary to maintain high 
humidity in the cups and thereby prevent des- 
sication of the ants. The cement adds sufficient 
hardness to the plaster to prevent the ants from 
tunneling through the plaster and escaping 
during the test. 

Field-collected ants are brought into the lab- 
oratory and held in soil in large plastic tubs or 


buckets. Twenty worker ants are placed in each 
test pot about 24 hours before the start of the 
test. This pretreatment holding period allows 
‘the ants to recover from the handling and 
become oriented to the container. 

Candidate chemicals, depending on solubility, 
are dissolved directly in the food material, for 
example peanut or soybean oil or 10 percent 
sucrose solution. The toxic solution is offered 
to the ants on cotton plugs saturated with the 
material and placed in the test chamber in small 
vial caps. Materials that are insoluble in the 
food materials are mixed directly into peanut 
butter or are dissolved in acetone, and this solu- 
tion is then mixed with peanut butter and the 
acetone is then evaporated. The peanut butter 
is offered to the ants in vial caps. Preliminary 
tests with all chemicals are conducted at con- 
centrations of 1.0, 0.1, and 0.01 percent. Chemi- 
cals that give complete kill at the lowest 
concentration are diluted and further tested 
until the minimum concentration giving 90 
percent or greater kill is determined. 

The ants are allowed to feed as they desire on 
the toxic bait for 24 hours. After this exposure, 
the toxicant is removed and the ants remain 
without food for an additional 24 hours. At the 
end of this time, new vial caps containing cotton 
plugs saturated with neat soybean or peanut oil 
are placed in the chamber for the remainder of 
the test period. Mortality counts are made at 
ie, o, 6, 8, 10, 13, and 14 days after initial 
exposure of the ants to the toxicant. Each test 

consists of two replications. Room temperature 
-ismaintained at 27°+2° C. 

All candidate bait toxicants are classified by 
effectiveness according to the following system 
modified from that given by Lofgren et al. 
(10). Delayed toxicity is defined as mortality 

of less than 15 percent after 24 hours and more 
than 89 percent at the end of the test. 
_ Class I—Compounds that give insufficient 
kill at the preliminary concentrations (less than 
90 percent kill at the end of the test period). 


Class Effectiveness 

Ia Maximum kill 0-29 percent. 
Ib Maximum kill 30-59 percent. 
Ie Maximum kill 60-89 percent. 


_ Class IT.—Compounds that kill too quickly at 
the higher concentrations but give insufficient 

| kill at the lower concentrations, that is 15 per- 
cent or more kill after 24 hours and 90 to 100 
| percent at the end of the test period at the 


higher concentrations, but less than 90 percent 
kill with the lower concentrations at the end of 
the test period. 


Class Effectiveness 

Ila Fast kill at 1.0 percent. 

IIb Fast kill at 1.0 and 0.1 percent. 
IIe Fast kill at‘1.0, 0.1, and 0.1 


percent and failed to give 
delayed kill at any lower 
concentration. 

Class IIT—Compounds in which there is no 
greater than a ninefold difference between the 
minimum and maximum concentrations that 
exhibit delayed toxicity. 


Class Effectiveness 

IIla Delayed toxicity exhibited 
between 0.1 to 1.0 percent. 

IIIb Delayed toxicity exhibited 
between 0.01 to 0.1 percent. 

IIIc Delayed toxicity exhibited 


between 0.001 to 0.01 percent. 


Class IV.—Compounds in which there is at 
least a 10-fold but not greater than 99-fold dif- 
ference between the minimum and maximum 
concentrations that exhibit delayed toxicity. 

Class V.—Compounds in which there is at 
least a hundredfold difference between the 
minimum and maximum concentrations that 
exhibit delayed toxicity. 


Field Tests 


Toxicants 


Table 1 lists the 24 chemicals selected on the 
basis of laboratory tests and availability for 
field tests against natural infestations of red 
imported fire ants. All compounds except one 
were class III or greater in laboratory tests. 
Baits containing Kepone (decachlorooctahydro- 
1,5,4 - metheno - 2H - cyclobuta[cd] pentalen- 
2 - one; AI3-16391) or mirex were applied as a 
standard for comparison in all tests. 


Formulations and rates of application 


Five bait formulations were used to evaluate 
the effectiveness of the toxicants, but not all 
toxicants were tested in every formulation. The 
formulations used and the rates of application 
were as follows: 

(1) White flour bait.—These baits were 
formulated as an oil slurry composed of 50 or 
56 percent white flour; 47, 43, or 42 percent 
soybean or peanut oil and toxicant; and 3, 1, or 
2 percent monoglycerides. The following toxi- 
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TABLE 1.—Chemicals selected for field tests against natural infestations of red imported fire ants 


Item AI3 No. Chemical Common name or 
No. (AI3— ) other designation! 
1 27933 O-(2-Bromophenyl) O,O-dimethyl phosphorothioate ...... Hebrew Univ. RS-13, 
2 27932 O-(38-Bromophenyl) O,O-dimethyl phosphorothioate ...... Hebrew Univ. RS-12, 
8 27931 O-(4-Bromophenyl) O,O-dimethyl phosphorothioate ...... Hebrew Univ. RS-1i, 
4 9735 Chlorinated camphene containing 67%-69% chlorine -... Toxaphene. 
5 27916 O-(7-Chloro-4-benzofurazan-yl) O-ethyl Shell SD-23687. 
ethylphosphonothioate. 
6 24968 2-Chloro-1-(2,5-dichlorophenyl)ethenyl diethyl phosphate . General Chemical 
: GC-3583. 
tf 17957 O- (3-Chloro-4-methyl-2-0xo0-2H-1-benzopyran-7-yl) Coumaphos. 
O,O-diethyl phosphorothioate. 
8 26184 1-Chloro-2-nitro-4- (trifluoromethyl) benzene ...------.--- sete eee eee eee eee 
9 25586 S-[[ (4-Chloropheny]) thio]methyl] O,O-dimethyl Methyl Trithion.* 
phosphorodithioate. 
10 27040 N-(1,1a,3,3a,4,5,5,5a,5b,6-Decachlorooctahydro-2-hydroxy- Hooker HRS-1362. 
1,3,4-metheno-1H-cyclobuta[cd] pentalen-2-yl) acetamide. 
11 27937 O-(2,4-Dibromophenyl) O,O-dimethyl phosphorothioate .. Hebrew Univ. RS-17. 
12 17470 O-(2,4-Dichlorophenyl) O,O-diethyl phosphorothioate ---- Dichlofenthion. 
13 25647 O- (2,4-Dichlorophenyl) O-methyl Zytron.* 
(1-methylethyl) phosphoramidothioate. 
14 50812 6,8-Dimethylpyrimido [5,-4-e]-1,2,4- Fervenulin. 
triazine-5,7 (6H,8H) -dione. 
15 25616 O-Ethyl O-[4-(ethylsulfinyl) phenyl] BAY 30749. 
‘ methylphosphonothioate. 
16 27935 O-(2-Fluorophenyl) O,O-dimethyl phosphorothioate .....-. Hebrew Univ. RS-15. 
Ly 23447 1,2,3,4,7,7,-Hexachloro-5- Hercules 426. 
(dichloromethy]) bicyclo[2.2.1] hept-2-ene. 
18 25562 4,5,6,7,8,8-Hexachloro-1-fluoro-3a,4,7,7a- 1-Fluorochlordene. 
tetrahydro-4,7-methanoindene. 
19 15949 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro- Aldrin. 
1,4-endo-exo-5,8-dimethanonaphthalene. 
20 22376 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro- Shell 52-RL-45. 
5,8-epoxy-1,4-methanonaphthalene. 
21 25700-X 6,7,8,9,10,10-Hexachloro-1,5,5a,6,9,9a-hexahydro- BAY 38920. 
3-methyl-6,9-methano-2,4-benzodioxepin, 
chlorinated to contain 70% total chlorine. 
22 25701-X 1,4,5,6,7,7-Hexachloro-3-[ (2-hydroxy-1- BAY 38500. 
methylethoxy) methyl] bicyclo[2.2.1]hept- 
2(or 5)-ene-2-methanol, chlorinated to 
contain 65% total chlorine. 
23 22377 3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro- Shell 52-RL-71. 
2,7-epoxy-3,6-methanooxireno[6|naphthalene. 
24 7422 3-(Trifluoromethyl) benzenamine ............s esse ee ee ee cee eee ee ee oe ee 


1 An asterisk indicates that the name is a trademark. 


cants were tested at the indicated concentra- 
tions in the white flour bait: toxaphene, 0.5 
percent; aldrin, 0.01 and 0.025 percent; 1-fluoro- 
chlordene, 0.0025 and 0.005 percent; BAY 
38920, 0.02 and 0.05 percent; Methyl Trithion, 
0.05 and 0.1 percent; dichlofenthion, 0.25 and 
0.5 percent; and coumaphos, 0.01, 0.02, 0.05, 
and 0.1 percent. All white flour baits were 
applied at 6.0 lb/acre. 

(2) Peanut butter bait—These baits were 
also formulated as oil slurries with the toxicant 
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mixed into the peanut butter at the appropriate 
concentration. The toxicants tested in peanut 
butter baits and the concentrations were: Her- 
cules 426, 0.02 and 0.05 percent; BAY 38500, 
0.01 and 0.025 percent; BAY 38920, 0.01 and 
0.025 percent; GC-3583, 0.2 and 0.4 percent; 
Methyl Trithion, 0.1 and 0.25 percent; cou- 
maphos, 0.02 and 0.05 percent; BAY 30749, 
0.005 and 0.0125 percent; and AI3—26184 and 
AI3—7422, 2.0 percent. All peanut butter baits 
were applied at 6.0 lb/acre. 


(3) Corncob grits bait.—These baits, com- 
posed of 85 percent corncob grits and 15 per- 
cent soybean oil and toxicant, were made by 
dissolving the toxicant at the appropriate con- 
centration into the oil and pouring or spraying 
the solution onto the corncob grits as the grits 
were tumbled in a mixer. Toxicants and the 
concentrations tested in corncob grits baits 
were: HRS-1362, 0.075, 0.15, and 0.8 percent; 
Shell 52-RL—45, 0.0015 and 0.00375 percent; 
Shell 52-RL-71, 0.00375 percent; BAY 38920, 
0.0075, 0.015, and 0.03 percent; 1-fluorochlor- 
odene, 0.01 and 0.02 percent; Shell SD-—23687, 
0.1 and 0.5 percent; Zytron, 0.075 and 0.15 per- 
cent; coumaphos, 0.00375, 0.0075, and 0.015 
percent; and fervenulin, 0.1 and 0.25 percent. 
The corncob grits baits were applied at the rate 
of 10 lb/acre for all toxicants except the cou- 
maphos baits, which were applied at 20 lb/acre, 
the 0.15 percent Zytron bait, which was applied 
at 5.0 lb/acre, and the Shell SD-23687 and 
fervenulin baits, which were applied at 1.0 
lb/acre. 

(4) Latex-coated corncob grits bait—These 
baits, composed of 80 percent corncob grits and 
20 percent soybean oil and toxicant, were for- 
mulated in the same manner as the regular 
corncob grits baits and then sprayed with a 
40 percent aqueous solution of Morton AA—421 
acrylic latex (1) at the rate of 100 ml/kg of 
bait. The toxicants tested in the latex-coated 
baits were Hooker HRS—1362 and Hebrew Uni- 
versity compounds RS—11, RS-13, RS-15, and 
RS-17. HRS-1362 was tested at 0.15 and 0.3 
percent, and the other four were tested at a 
concentration of 0.1 percent. The HRS-1362 
baits were applied at a rate of 2.5 lb/acre, and 
the other four baits were applied at a rate of 
1.25 lb/acre. 

(5) Sugar beet pulp bait.—These baits, 
composed of 77.5 percent sugar beet pulp and 
22.5 percent soybean oil and toxicant, were for- 
mulated by dissolving the toxicant at the appro- 
priate concentration in the oil and pouring the 
Solution onto the sugar beet pulp as it was 
stirred in a food mixer. Hebrew University 
compounds RS-11 and RS-12 and fervenulin 
were tested at a concentration of 0.45 percent. 
All applications were at 1.25 Ib/acre. 


Application 


Application of the baits was made with 
Several pieces of equipment, as follows: 


(1) Pumps.—Compressed-air grease pumps 
or progressing cavity-type pumps (6) were 
jeep-mounted to apply the oil slurry baits. The 
slurry was forced from the tank through metal 
or plastic lines and a boom to orifices (5 or 10 
ft apart) from which the bait was expelled to 
fall in narrow bands on the soil surface. 

(2) Cyclone hand-seeder.—These small 
seeders, which were carried on a shoulder strap 
by a man, were powered by a hand crank for 
application of the corncob grits baits. They 
provided broadcast application with fair 
uniformity of distribution. 

(3) Cyclone power-seeder.—These units 
were tractor- or jeep-mounted and driven by a 
small electric motor. The power-seeders were 
used for all the granular baits and provided a 
broadcast application with good uniformity of 
distribution. 

(4) Buffalo Turbine blower.—This_ unit 
was jeep-mounted and powered by the power- 
takeoff unit. The blower was used for the corn- 
cob grits baits and provided a_ broadcast 
application with fair uniformity of distribution. 

(5) Gandy row-crop applicators.—These 
were fertilizer or seed applicators modified to 
drop the bait onto vertically spinning propel- 
lers. This unit provided a broadcast application 
with excellent uniformity of distribution. It was 
used for the corncob grits baits. 


Plots and evaluation procedures 


All tests were conducted in permanent pas- 
ture in southern Mississippi or northern Flor- 
ida. Plot size ranged from 0.5 to 12 acres. In 
those tests in which large areas were treated, 
subplots of 0.75 to 2.5 acres were established 
within the treated area for pretreatment and 
posttreatment counts of active mounds. In the 
smaller tests, the entire plot was counted or a 
circular subplot was counted within the larger 
plot. The effectiveness of each treatment was 
determined by the procedures outlined by Banks 
et al. (1), which consisted of opening, with a 
spade, each mound on the plots and examining 
for the presence of live worker ants or de-alated 
females. A mound was considered active if 20 
or more worker ants were found, or with less 
than 20 if a de-alated female was present. The 
percentage of reduction at each evaluation was 
calculated by comparing the number of active 
mounds present with the pretreatment count. 

(Continued on page 9.) 
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RESULTS AND DISCUSSION 
Laboratory Tests 


The results of laboratory tests with the 24 
‘chemicals are shown in table 2. Eight of the 
chemicals were rated as class IV, with Shell 
'52-RL-—45 and Shell 52-RL-71 being the most 
effective. Both these chemicals gave delayed kill 
at dosages ranging from 0.0025 to 0.05 percent, 
a twentyfold range. 

Fifteen of the toxicants were class III in 
‘initial tests. Eight of these chemicals, however, 
‘were tested by the early procedure of continu- 
‘ous exposure to the toxicant for 8 days. When 
‘six of these eight were retested by the limited 
feeding test, three were reclassified as class I, 
one as class II, and only two remained in class 
III. One of the chemicals (Shell SD-23687) 
utilized in the field tests was class II, although 
in some laboratory tests it gave delayed kill 
comparable to class III and IV and in one class 
VY. None of the chemicals approached the effec- 
jtiveness of mirex, which in these tests gave 
delayed kill at dosages ranging from 0.01 to 1.0 
percent, and which has been shown in other 
testing (12) to be effective at dosages ranging 
from 0.0025 to 1.0 percent, a 400-fold range. 


Field Tests 


Three of the candidate toxicants (BAY 
38920, coumaphos, and 1-fluorochlordene) ef- 
fectively controlled natural populations of red 
Imported fire ants, but the results obtained 
with these materials were erratic (table 3). 
BAY 38920 (AI3-25700-X) reduced the num- 
ber of active mounds 93 and 99 percent at 
dosages of 0.54 and 1.36 g/acre, respectively, 
in white flour baits. In peanut butter baits, dos- 
ages of 0.27 and 0.68 g/acre reduced the number 
(of active mounds 71 and 84 percent respective- 
ly. When BAY 38920 was applied in corncob 
‘grits baits, 0.34 g/acre caused 99 percent re- 
‘duction in the number of active mounds, 0.68 
g/acre caused reductions of 17, 98, and 100 
percent in three tests, and 1.36 g/acre caused 
‘reductions of 33, 86, 100 percent in three tests. 
The reason for the extremely low kill obtained 
‘In one test at dosages of 0.68 and 1.36 g/acre is 
unknown. In subsequent tests with BAY 38920, 
‘results were erratic at all dosages. Further test- 
‘ing of the compound was not done because of 
‘these problems, and development of the com- 


pound was ultimately discontinued by the 
manufacturer. 

The only organophosphorus compound effec- 
tive in field tests was coumaphos (AI3-—17957). 
Dosages of 0.54 and 1.36 g/acre in 6.0 lb peanut 
butter bait per acre reduced the number of 
active nests 99 and 96 percent, respectively. In 
white flour baits, coumaphos was less effective, 
causing a maximum reduction in the number of 
active nests of 85 percent at 0.54 g toxicant/ 
acre in 6.0 lb bait/acre. Dosages above or below 
this level gave poor control. Coumaphos was 
ineffective in the corncob grits bait, causing a 
maximum reduction of 23 percent at 0.34 g 
toxicant/acre in 20 lb bait/acre. Dosages of 
0.68 or 1.34 g/acre were less effective. 

1-Fluorochlordene (AI3—25562) was the only 
other compound that gave effective control. A 
dosage of 0.14 g/acre in 6.0 lb white flour bait 
per acre reduced the number of active nests by 
92 percent. At 0.07 g/acre only 70 percent re- 
duction occurred. In the corncob grits bait, 
1-fluorochlordene was totally ineffective, pro- 
ducing only 7 percent reduction at 0.45 g/acre 
and 0 percent reduction at 0.90 g/acre. 

Aldrin (AI3-15949), BAY 38500 
25701-X), Hooker HRS—-1362 (AI3-27040), 
and fervenulin (AI3-50812) were the only 
other compounds that eliminated more than 75 
percent of the active nests in any test. Kill was 
erratic from plot to plot, and in subsequent 
tests these compounds gave poor control. 

The Kepone and mirex bait standards con- 
sistently gave good control, producing 90 to 100 
percent inactivation of nests in all but three 
tests. Kepone gave a maximum reduction of 88 
percent in tests with peanut butter bait; mirex 
caused a 72 percent reduction at 1.25 lb/acre 
in the test with sugar beet pulp baits. 

An effective bait toxicant has been charac- 
terized (12) as (1) not repellent to the ants 
when combined with a bait, (2) readily trans- 
ferred from one ant to another with ensuing 
death of both donor and recipient, and (3) hav- 
ing at least a tenfold to a hundredfold and 
preferably greater difference between the mini- 
mum and maximum dosages exhibiting delayed 
toxicity. The first two characteristics are prob- 
ably necessary. Repellency, depending upon the 
degree, can reduce or negate the effectiveness 
of otherwise effective chemicals. Many of the 
organophosphates are repellent to the ants, and 

(Continued on page 12.) 


(AI3— 


S) 


————$<__——_<—_——_  — —_—_——_—_— sO a. ial 


ee ea aC en ONE NTL QC GCN ees SE TOA TU [7 MOTOOE i 


(epees-roMod euopoAD YAM por[dde) si1eq poyeoo-xe}e'T 


aoe eee wee eee 6 6 8 88 98'T 0°02 
aoa ae re are e 91 0 9¢ 39° 0°02 SOCiCn Cnn nn aC nana soydeunoy) L 
“ie ire ~e oe 16 66 61 8g ve'0 0°06 


(opses-puey suopoAD yam pordde) szieq sqzl4is qooust0g 


ae i L6 ee 86 66 66 OOT 89 O'OT ae 
o10-0 O00 68 9100 96 G6 PL 60T re 0°0T ' (prepueys) xoelIy 
_" Ba 9L rig 66 8& mr 06 aaa OT Se Rae 
me 2 is os os e ie ae ae eae urpnueAre,y at 
eh ie 0 is 0 0 0 vLT v's 0'OT 
Co ed A 
O00 p00 0 G00 8 0 0 981 re 0'¢ } U0IIAT, eL 
a ee 6 at &9 L cals v8 966 One, cia, Se ee = 
de os ss id, a ia Fal a Sr Ba L89EZ-GS Ileus g 
(Zepees-1eMod suopoAD YIM pol[dde) syreq sqz1a3 qoout0g 
vs ae eS OF to &@ G L 661 LT’ ORO es es ea ee * TL-TU-@¢ Ileus &@ 
wae aa L8 2g 96 OOT G6 gL 9ST O'Or 
aes ee GL een 08 19 TG IIL 96'T 0'OT 
666 560 Sac 6.00 onc 0 Te LIT 9e'T 00T 
eee eee L8 eee 96 OOT 68 96 89° O'OL OPO OOO O00 eee eee 0268§ AVG 04 
ent ae T6 ty L6 86 09 SOT 89° 0'OT 
Go 060 O80 60:0 6c0 LT 0 66 39° 0°01 
obs naa &6 rae G6 66 88 801 ve 0'0T 
ae ee 97 Ae, 9T g g Ti LT OU oenye squeudn dood c _—naq— 3 
oy poe OV ak &@ a L 661 890° 0'0T i ay eee es us 
S60 aie 6.00 06 aa0 0 0 6 06" HO Pe : 
G08 arene 300 006 O60 L 7 69 cr O°0T } sUuepLO[YooLONn] A-T 8T 
G00 50 exes O0C cg eG 50.6 LIT 9°81 0°01 
eee eee eee eee 18 PG eee Si 8°9 O'OL ‘apeelegeleyenelele c9SI-SUH TIyOOH OL 
o-o0 o00 000 S66 79 6I Dod PIL re O0T 
(qoqyeorjdde Apuey YIM por[dde) sz1eq sj1as qoouz09 
spunouw (8108/3) (9.198 / qT) 

oe ae 2 ae a a g U g dAI{IV FO YUBIIXOT, preg E TON 

spunout Sc ee 4yuod1eg pee es eu ae Be re 

: ee “pyeorzporg JO o3ey 


[suorzeol[ded ¢ Jo esereAy | 


aungsnd juaunusad Ur squn aif paqsodur pas fo suoinjsafur JDLNnjoU ysMvbY szundix0Z Frog Bursvumoud fo ssauaarnva{{q~—'s AIAVL 


10 


5 OG 200 2.00 50 ers ce OF 69 z9'e1 0°9 
1O6 550 500 30 500 ZZ OT 66 18°9 0°9 
6:00 ts 000 o6 50.0 SF Pe II Zh 0°9 
oon a0 O00 50 O00 LP re OZI 98°T 0°9 
i fe? Ay ae Ts 89 69 96 GL's 09 
ie — *A7 eas 61 VG Gg 69 9ST 09 
rel els 500 oe eG cg LG 09 PS 0°9 
Ps oe ee oe cv 6g 184 v8 Lo 09 
arte 50 Suk aD Foc Te ez £8 19°eT 0°9 
(duind Aj1Avd 10 asvors YyIM polfdde) sqieq Ano[F oy 
sy OL Gh e4 69 66 oe Fel LT GoT 
th 0 vr ao Or S boi Gel gaa GoT 
io L VI 0 0 ae 96T Sb Got 
* OF 6G ea ST él iad O&T cae Gol 
(tepees-raMmod euopoAD YIM poldde) szieq djnd yeeq zesng 
oh A Shi ai 88 18 69 &L Lae) 0-9 
ee ere ag a 0 06 0 LG vrs 0°9 
a A00 906 2.0 Sa 8) zg 9 89° 0°9 
30 ao6 26.0 20 500 LG OL e9 La 0°9 
oes O08 Boo at oe DL 78 Pa 89° 0°9 
ate o06 ame a6 30¢ 89 IL 8) LZ 0°9 
h ‘ang 0 isi 61 LG LG LG 9ST 09 
ie ee IT ie 66 gg OL 09 vg 0°9 
a Saal ied a 0 8P LG Gv ve 09 
ae oe 7 4 oT I& LG €9 96T 09 
a a Vv a IES} 6g 69 Tg T8°9 09 
a a Lg a Tg &L GL 99 CLs 09 
“; aa 0 i. 0 0 él 99 VS 09 
* ai 9g = 96 66 98 99 9E'T 09 
oe a G9 ¥ 06 66 &6 GL vg 0°9 
% a 1G i L IT 66 vg 6'0T 0°9 
* a 8T a LV VY LG 09 vg 0°9 
(duind Aj1Avd 10 asvoais YyIM poydde) sqyreq 1044nq ynueeg 
op 66 ap 98 9g 8& i &9 vs G3 
18 g9 na OL Lg 0& ad ag LT Scr: 
0 0 roi i 0 I! a % 19 Lg Gol 
0 0 ad L 0 qT ah gg Lg SoT 
os LL = 69 &g 0& A 69 Vs GG 
a GL io 99 Lg &G a 69 LT GG 
¥ a see y, 0 e sae no IQ er'T 


‘a[qv} JO pus 4v sajouyooF vag 


} ee eee ere eee eee UOLYUSFOL[YIIG 


t duDoanooo ban UOLY4LL [A221 


soydeunop 


AO COODeO ONO a Ope Y ouoydexoy, 


aioshalenenststels (prepueys ) XOI1]A 
OO COG ORO COTEOO.O O UI[NUGALOT 


soeieverensite TI-S¥Y “Alug, Momqoy 
my aueKNenshe ZI-SU “ATU {) MoIqdo 


POOUasGoC (pirepueys) suodey 
ee ee covl-S1V 


pi shejelekeuelts ie} eekerstniey sie 00S8S AVA 


f OOOO WOO GO Oo OG 02688 AVG 
{ Sr OCP So[NotoH 


O'O.ODD HOO Dh OMOEA D6 6PLOE AVG 


f npodekeletHeleke Lament. UOLYAIAT, [AUIATL 
@eue)¢).s)) Se jeils) «ews silele («Lee P8L9S-SLV 
} cee eee ree es cece ee soydeumnog 


f * $8GS-DO4 [eolWeyD [e10ouey 


' Maxson tee (ptepurys) xoary 


fooooon cI-Su “AIUL) MOIGoH 
ocanoop LI-SU ‘AU Morqoy 


} soerersess FOCT—QUH TOHOOFT 


eee tees TT-OAT “ATTN MDOTOADIT 


a 


Las 


ioe) 


11 


TABLE 3.—Effectiveness of promising bait toxicants against natural infestations of red imported fire ants in permanent pasture 


= 
bo 


—Continued 


[Average of 3 replications] 


Pretreat- 


Rate of 
application 


Bait 
(1b/acre) 


Percent reduction in number of active mounds 


ment count 
of active 
mounds 


Item 


No.1 


after indicated weeks? 


Chemical 


Toxicant 


36 


16 26 


13 


(g/acre) 


White flour baits (applied with grease or cavity pump) —Continued 


52 
ae 
68 


59 


51 


92 
82 
79 


1 
62 
70 
66 


1-Fluorochlordene .......... 


18 


IN GhehN Sen sncomdioooneneooegte 


19 


93 
96 


49 
62 


93 
99 


86 
99 


1BYNAY- BCP) boéncndosaopooodT 


21 


99 97 


88 


Kepone (standard) ......... 


1 Item No. corresponds to item Nos. given in table 1. 


2 Data corrected by Abbott’s formula for reductions on untreated checks. 


_This variation in hunger can explain the vari-| 


the reduced kill with increased concentrations | 
of such chemicals as Hercules 426, GC-3583, !! 
Methyl! Trithion, and coumaphos may be attrib- 
uted to repellency. Failure of the foraging ants, e 
or the primary feeders on a bait, to pass in- 
gested toxicant on to other colony members or 
a lack of toxicity in the transferred material | 
would also significantly reduce control. 

The third requirement of a broad range of 
delayed toxicity is more flexible. While delayed 
action over a wide range of dosages is desirable, 
and possibly a necessity in some formulations |) 
with limited oil content (such as the corncob 
grits bait), some chemicals with a narrow range 
of delayed action may give good control of the 
ants when properly formulated. Other than the i) 
Kepone and mirex standards, the three chemi- 
eals most effective in our field tests gave 
delayed kill at only one dosage level in the lab- | 
oratory tests. The two chemicals (Shell 52—-RL- | 
45 and 52-RL-71) that gave delayed kill over 
the greatest range of dosages (0.0025 to 0.05 
percent) in our laboratory tests were ineffec- | 
tive in the field. Normally, compounds with the | 
greatest range of dosages giving delayed action | 
would be expected to provide the highest level } 
of control in the field. Most compounds with a | 
restricted range of effective dosages would be | 
quickly rendered ineffective through dilution | 
as trophallaxis occurred. 

The level of hunger of the ants in the field | 
may also strongly affect the performance of 
chemicals with a limited range of effective} 
dosages. Hungry ants would consume more of | 
the oil containing the toxicant, and dispersal 
through the colony would be much faster than | 
would be the case with ants that had access to | 
an abundance of alternate foods in the field. 


——= 


t) 


ability sometimes seen with a given dosage of | 
a chemical from one test to another. The differ- 
ence also emphasizes the need for replicating a | 
test at several sites to assess fully the potential | 
of a chemical for controlling the fire ants over 
a large area. | 

The results of these tests indicate that prob- | 
ably few chemicals in toxic baits, and particu- 
larly in the corneob grits formulation, can he} 
expected to give adequate control of imported 
fire ants. Certain of the toxicants were much 
more effective in one type of formulation than 
another, indicating that formulation is impor- 
tant in the performance of a toxicant against | 


the ants. Considerable effort should be devoted 
to research on formulations and on the factors 
influencing bait acceptance and harvest in the 
field. 
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